INTRODUCTION
Although lymphedema has been described for centuries, recently more attention has been paid to the disease due to its presence as a relatively common complication of treatment of malignancy [1] . Lymphedema may impact health-related quality of life (HRQOL) in several ways. This lymphedema can develop at any time from initial treatment to 20 years later and the prevalence varies from 0% to 56% [2] . Lymphedema causes a wide range of discomfort and disabilities, and can affect patients in physical, functional, occupational, psychosocial, cognitive, lifestyle, and financial dimensions [3] [4] [5] [6] . Therefore, relationship between lymphedema and quality of life has emerged as an important component in caring for breast cancer survivors.
Many studies comparing the quality of life between the breast cancer survivors and general population have reported lower quality of life of the former. Depending on the period, breast cancer survivors reported poorer HRQOL scores than the general population at the time of diagnosis and a year later [7, 8] . In a long-term follow-up study, survivors who developed recurrence of new primary breast cancer experienced worse quality of life in all domains except social functioning. When limited to multi-year survivors who remained free of disease, their quality of life was similar to that among controls, with the exception of arm problems and sexual satisfaction [9] .
The aim of this study was followed: First, is there any difference of HRQOL between breast cancer survivor with lymphedema and without lymphedema? Second, is there any difference of HRQOL between patients with breast cancer and normal population?
METHODS

Participants
We recruited breast cancer survivors who visited Kyungpook National University Hospital (KNUH) Breast Clinic from April 2009 to March 2011. They were medically stable at least 1 year after surgery and finished breast cancer treatment. All patients who were enrolled in this study had no diagnosis and treatment of lymphedema before. They filled out Short-Form 36-Item Health Survey (SF-36) questionnaire and were then approached to diagnose lymphedema. Some patients had clinical symptoms in the affected arm, while some did not. Purpose: To identify the influence of lymphedema on health-related quality of life (HRQOL) more than 1 year after breast cancer surgery. Methods: Ninety-six breast cancer patients who survived more than 1 year after surgery and 104 members of the general population were recruited. Patients were divided into 2 groups according to the presence of lymphedema. HRQOL was evaluated with the Short-Form 36-Item Health Survey. Results: There were no statistically significant differences in any scales between groups: groups of breast cancer survivors with and without lymphedema. Compared with the general population, breast cancer survivors had lower quality of life scores in all scales, although the vitality and mental health scales did not differ from chance variation at the 5% level. Conclusion: In this study, the presence of lymphedema in breast cancer patients who survived over 1 year after surgery might not affect the quality of life. However quality of life of breast cancer survivors is lower than in general population except for some mental health components.
Health-Related Quality of Life in Breast Cancer
Patients with impaired cognitive function or coexisting arm morbidities due to previous fracture or surgery were excluded. Individuals who had breast cancer surgery more than 10 years ago were also excluded to minimize recall bias. The normal population group was recruited from people who visited the KNUH health survey center for general health screening and had no history of breast cancer by a researcher. Among them, age-matched women were randomly selected by a doctor who was blinded to this study. This study protocol was reviewed and approved by KNUH Institutional Review Board (IRB approval No. 2010-10-020).
Methods SF-36 questionnaire and then diagnosis of lymphedema was performed.
SF-36
HRQOL has been used extensively in clinical and epidemiological research and hearth service studies [10] . Particularly, the Medical Outcome Study SF-36 is a widely used, generic, patient-reported, health status measure [11] . The SF-36 comprises eight health sub-scales (physical function, PF; role physical, RP; bodily pain, BP; general health, GH; Vitality, VT; social function, SF; role emotional, RE; and mental health, MH). Three scales (PF, RP, and BP) correlate most highly with the physical component and contribute most to the scoring of the Physical Component Summary (PCS) measure. The mental component most highly correlates with the MH, RE, and SF scales, which also contribute most to the scoring of the Mental Component Summary (MCS) measure. Three of the scales (VT, GH, and SF) have noteworthy correlations with both components [12] . In this study, we used the Korean version of SF-36 which has proven reliability and validity [13] .
Measurement of lymphedema
The presence of lymphedema was confirmed by one rehabilitation doctor based on history and physical examination. The lymphedema was determined by their arm circumference. This method is more practical in clinical settings, despite some limitations, principally reliability of inter-or intra-test [14] . Circumferential measurement of the 4 measurements points are at 10 cm above elbow crease, 7 cm below elbow crease, wrist, and mid-palm level. The contralateral arm circumference at corresponding levels was used as a reference to determine lymphedema. Lymphedema was defined as an increase in arm circumference at any level by 2 cm or more compared to the contralateral side. Severity of lymphedema was divided into 3 degrees (a difference in circumference up to 2 cm indicates mild lymphedema, a difference of 2 to 5 cm shows moderate lymphedema, and a difference of more than 5 cm is considered severe). Patients who had been diagnosed in this way underwent a lymphoscintigraphy scan. Lymphoscintigraphy is a relatively noninvasive technique involving an intradermal injection of radiolabeled colloid in the distal aspect of the edematous limb and imaging of the lymphatic vasculature [1] . The result was interpreted by one nuclear medicine doctor.
Statistical analysis
The SPSS version 13.0 (SPSS Inc., Chicago, USA) was used. In demographic data, age and duration after surgery were compared with independent t-tests. Characteristics except age were compared using the chi-square test. SF-36 scale scores were compared using the independent t-test. Null hypotheses of no difference were rejected if p-values were less than 0.05.
RESULTS
General characteristics
The ages of patients with lymphedema and without lymphedema were respectively 54.10± 10.80 and 51.81± 9.84 years. There were no statistically significant differences in age, education level, employment status, and a marital status. Among characteristics related to breast cancer including duration after surgery, there were have no statistically significant differences except surgery type. In categories of severity of lymphedema, mild lymphedema was most common. Among 58 lymphedema patients diagnosed by arm circumference, 32 patients were confirmed by lymphoscintigrapy as lymphedema ( Table 1) .
The ages of breast cancer survivors (n = 97) and general populations (n = 104) were respectively 53.19 ± 10.44 and 53.66 ± 10.68 years. There were no statistically significant differences in age, education level, employment status, and marital status ( Table 2) .
Comparison of SF-36
When comparing the difference between patients with lymphedema and without lymphedema, there were no statistically significant differences on all scales (Table 3) .
When comparing breast cancer survivors with the general population, there were statistically significant differences on all scales of SF-36 except VT and MH (Table 4) .
DISCUSSION
The survival rate of breast cancer increased by early diagnosis, surgery, and development of adjuvant therapy. Survivors encounter many challenges throughout their lives because of Values are expressed as number (%). Values are expressed as means± SD. SF-36 = Short-Form 36-Item Health Survey; PF = physical functioning; RP = role physical; BP = bodily pain; GH = general health; VT = vitality; SF = social functioning; RE= role emotional; MH= mental health. Values are expressed as means± SD. SF-36 = Short-Form 36-Item Health Survey; PF = physical functioning; RP = role physical; BP = bodily pain; GH = general health; VT = vitality; SF = social functioning; RE= role emotional; MH= mental health.
complications. This is the reason for ongoing research in the HRQOL of breast cancer survivors. Upper limb lymphedema is one of the most burdensome complications of breast cancer treatment. It may significantly impair physical and psychological well-being of breast cancer survivors. Lymphedema causes deformity, functional disability, pain and recurrent infections within an edematous limb. It is also associated with psychological morbidity. Women with lymphedema experience anxiety, depression, social isolation and sexual problems [4, [15] [16] [17] [18] . Therefore, the relationship between lymphedema and quality of life has emerged as an important component in caring for breast cancer survivors. In this study, when breast cancer survivors and the general population control group were compared by the SF-36, vitality and mental health did not differ statistically, but the value of all subscales were lower in the breast cancer survivor group. These two subscales are associated with the mental component of quality of life. This result is thought to be closely related to survivor period. As mentioned in the research of Pearman [19] , quality of life typically improves after treatment for 6 to 12 months, then stabilizes. Therefore, in this study, patients over 1 year after breast cancer surgery might adapt to their illness and treatment and become mentally stable. This is in contrast to some studies regarding functional recovery of breast cancer that suggest general emotional and mental health is lower than other functions [8] .
All patients participated in this study received counseling from psychiatric staff and assistance from a nurse for recovery of mental health during their admission for surgery. After discharge, the visits included an appointment with rehabilitation doctors, a physical examination, counseling, and appropriate medical intervention (except lymphedema treatment) if it was necessary. These series of actions is thought to have had a significant impact on stabilizing patients' mental health.
Many studies comparing the quality of life between the breast cancer survivors and general population have reported various results. Some studies reported that HRQOL scores of breast cancer survivors were lower than that of the general population at the time of diagnosis and after several years [7] [8] [9] , while others find that the overall quality of life of breast cancer survivors 1 year after diagnosis is comparable to women from the general population [20] .
In general, the physical component is more affected than mental component. Velanovich and Szymanski's study [5] showed that patients with lymphedema had significantly lower scores in the domains of role-emotional and bodily pain. In several other studies, patients with lymphedema have lower values in physical and functional quality of life than those without lymphedema, but no differences in emotional and mental health-related aspects [3, 21] . However, those authors found that patients with lymphedema had lower quality of life scores except bodily pain component but there were no statistically significant differences. The results of this study that lymphedema associated with inferior physical component of quality of life, especially arm function, is similar to previous studies [3, 22] . However, we noticed that there were no statistically significant differences.
For that reason, in our hospital, we conduct an intensive patient care system. After breast cancer surgery, patients had regular visits to the rehabilitation department. They have a chance to be educated about prevention and complications by a lymphedema therapist and be examined by a rehabilitation doctor. They inform that they have an opportunity to receive on early diagnosis, and of course, if it is necessary, they can receive early treatment. This multidisciplinary care might give patient psychological wellbeing and be responsible for the better prognosis of our patients compared to other studies.
There is another reason thought to be closely related to the survival of our patients. The period of a year is sufficient time to adapt to the disease and treatment in breast cancer patients regardless of the existence of lymphedema. Mak et al. [3] also mentioned women with lymphedema had time to adapt psychologically to this chronic problem, while those without lymphedema may have uncertainty and fear towards the potential impact of arm symptoms with which they had less experience.
There are some limitations in this study. First, this study is not a longitudinal study but cross-sectional. Further study about longitudinal change of quality of life in patients is needed. Because we recruited patients after a year, we cannot compare the quality of life at diagnosis or early treatment period. Thus, in the future, prospective studies from the time of diagnosis of breast cancer including breast cancer treatment and complications will be needed. Also, in this lymphedema patient group, further study related treatment result of lymphedema might be meaningful. Another limitation is small sample size. In the future, large-scale studies need to be designed that statistical limitations may not happened.
In this study, the presence of lymphedema in breast cancer patients who survived over 1 year after surgery might not affect the quality of life. However quality of life of breast cancer survivors is lower than in general population except for some mental health components.
